Alterations in plasma lipoproteins and apolipoproteins associated with estrogen-induced hyperlipidemia in the laying hen.
The laying hen represents a physiological model in which the mechanisms of action of estrogens on lipid transport can be evaluated. The plasma lipoproteins in the laying hen were subfractionated into discrete particle species by isopycnic density gradient ultracentrifugation and the physicochemical properties and apolipoprotein contents of individual subfractions evaluated. The qualitative and quantitative aspects of this estrogen-specific profile were then compared to those of the immature chicken. As observed earlier, estrogens induced dramatic elevation in very-low-density lipoproteins (VLDL) (up to 900 mg/dl). Indeed, triglyceride-rich lipoproteins with densities up to 1.035 g/ml, i.e. VLDL and their remnants, behaved as a continuum which displayed little variation in size (20.5-21 nm), electrophoretic mobility (beta-like) and apolipoprotein content; apo B-100 (540 kDa) predominated while apo A-I (27 kDa), apo VLDL-II (19 kDa) and an apo-C-like protein (13 kDa) were present as minor components. The typical high-density lipoproteins (HDL) in the immature chicken were replaced by a lipoprotein population whose physicochemical properties were quite distinct. Thus these particles were distributed as a single, asymmetric peak over the density range 1.030-1.158 g/ml, a wide interval which overlapped that of apo-B-rich particles at its lower limit. The rho 1.030-1.158 g/ml lipoproteins were present at concentrations (approximately equal to 200 mg/dl) some twofold to threefold lower than those of HDL in immature birds. Furthermore, they displayed physical and chemical properties in common with both low-density lipoproteins (LDL) and HDL and were LDL-like in exhibiting beta mobility but HDL-like in size (9-15 nm diameter). Their protein moiety was also HDL-like in its predominant content of apo A-I; small amounts of apo VLDL-II and the apo-C-like protein were also detected. Substantial amounts of lipid were found at rho greater than 1.195 g/ml: such substances are absent in the immature chicken and may reflect the presence of vitellogenins. The hyperestrogenic state in the laying hen is therefore associated with major modifications in lipoprotein and apolipoprotein profile. Such modifications may be of relevance to clinical disorders involving estrogen-induced hyperlipidemia.